Fa2ds B2 JLNE 3 i Vol.42 No.2
2025 4 ] WORLD NUCLEAR GEOSCIENCE April 2025

AR EA R BN AR L K B R SO0 G 1 R I 5 K R OB ARE S R As 1 0 58 S R (] R A b BB A
2025,42(2) :414-422. doi:10.3969/j.issn.1672-0636.2025.02.015

LI Li, GUO Dongfa, WANG Yanan, et al. Study and application on the method for determining arsenic in sediment samples using
the water—carrier combined with atomic fluorescence spectrometry[J]. World Nuclear Geoscience,2025,42(2) : 414-422(in Chi-

nese ) .

7}($J?.UILE?_1¥JK%:\"|§IEI | 7 7K & I FR 8 1 fm

FRLOIAR, AL, A

BTl st i w5 e, dEET 100029

WE BEHNEKZNBYTHASELE, TUN AR TERBHFEXHE. AN AsEXAUFRERR
W TR BN (AFS) #HATME, FR T UKERANAFSH As 2 BN S WLz mfa e, At s
AT RAEBRBAMEKREEMN F L P As AR Z AL M KA (HNO,. HCl, HF 1 HCI0,) # &K, it
TRAAKRA A M Z LR Hoh, HEREW . KEARWAFSHU BRI BN A, BEME, FENF30s T 2K
BHERENR; BAREMEFASNAREZOG TEARIE, RAFHFH AsKR RS, RN RN T
ErEREREE, FHERARE, FRAELT TARRLE S AKRAAFS 4T 89 7 %, A IR %0028 pg-g’.
EHENT014%~4.0%ZF, HEERT34%, EATAUEF B HRAELNT.

KR o, KRWHM; KE; AFEwm;, RFROb#E

RESES P618.64; 0657.31; 0613.63 XEIRER A XEHRS 1672-0636 (2025) 02-0414-09

Study and application on the method for determining arsenic in sediment
samples using the water—carrier combined with atomic fluorescence

spectrometry
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Abstract: Accurately determining the arsenic (As) content in stream sediments can provide data for
geological exploration. Traditional method for analyzing As is atomic fluorescence spectrometry (AFS) with
diluted acid as the carrier, this study investigated the memory effect and stability of AFS using water as the
carrier for As, analyzed the procedural blanks of As in two methods—mixed acids digestion and aqua regia
extraction and the background of four reagents (HNO3, HCl, HF, HCIO,) with AFS, discussed the
impact of reagent backgrounds on the results. The results indicate that the AFS using water carrier has low
memory effect and superior stability, and it only takes 30 s to finish the analysis of a sample. The total
procedural blank of As in the mixed acid dissolution is higher than that in the aqua regia extraction, and the
background in HF is the highest among the reagents, leading to a significant deviation of the reference values

from the recommended values. The study established a method combining aqua regia extraction with water
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carrier AFS analysis, with a detection limit of 0.028 pg-g™,

accuracy from 0.14 % to 4.0 %, and precision

better than 3.4 %, making it suitable for rapid analysis of a large number of samples.

Keywords: arsenic; stream sediment; background; water carrier; AFS
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Fig.1 Atomic fluorescence spectrometer( CAF18-YG201)
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Table 1 Main parameters of the instrument
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TR 50 2R B AR JEE A A A 3 2 1, 1 2 5
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BT AL %8 (& 1)} CAF18-YG201 B! HE {1
R F 2 6% BE T (A A (B IR ) 3 4 Jd Bl 24 4
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HERE 7 =X, SRR S IR ) R 30 s, il 45 A
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BTESHLEL

i H 24 gE| 21

HURE R ] /s 4 A/ (mL-min™") 1 000
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1.2 FRAEBREMIKF

TREBE TR AR T 18 MO cm,

5 %Bilk S 5 %P IR IR IR A 7 W - 4 AR

WS gk 5 5 g IR I iR F 100 mL 3K 25 5
FIK T

10 % HCI¥ W : £ B 10 mL ¥k HCL, JH —

B 7K H B % 100 mL.

0.5 % KOH+1 % KBH, TR £ ¥ i - 43 5l Bk B
1.4 ¢ KBH, 5 0.7 ¢ KOH F 100 mL — IR £ & T
KRS L ORI

(1+1) EKE W : 73 M B 75 mLEh R 5
25 mLASR IR AT, A 100 mL R 58 FK .

As B0 R A o il 26 . i e B Wk BN
1 000 pg-mL™" [ As FL o0 R I W b5 I 9 IR
(GBW 08611) , fic. #ll B ¥k J& 24 100 ng+ mL™"
b e B 45 W, A A 3 % B HNO, 5 8K 5 43 il
B 0.0,0.25.0.5, 1.2 fil 4 mL 45 i i % T
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0.lmg) & F 25 mL HZE I @4 d , il A 10 mL
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A M 2, Ze M AH O R B 0.999 97, ik 2

Table 2 The corerration curve of standard concentration to fluorescence intensity average for As

TAE R FRfEde B/ (ngemL™") BEGIREE/ (A)
3000
2500 L AshRE 2%
2000 | 0.0 40.0
g -
:;%( 1500 |
X 1000 L y=325.33x-112.54
R’=0.99997 0.5 61.2
500 1.0 211
ol 2.0 530
1 1 1 1 1 1 1 1 1 4 0 118’;
0o 1 2 3 4 5 6 71 8 9 : )
FRAEHA/ng -mL " 8.0 2495

2R 1M 56 R R?=0.999 97

LVEJT R y=325.33x-112.54
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B AR AR B BRI RO o AR SR
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Table 3 The memory effect of As

K X As e B ICAZ RO AT DL 22 o AR SE Y
T R 0t B O 2 e P RO T SR FH K 23
7 Faf AP TR B 1 ] P B Sy B4

FE b POUSRBEFE/A  SOCIREEE/A DRI /A YOBIREE /A DGR E/A
AsHRUERR/ (8 ng-mL™") 2 463 2469 2393 2463 2425
yE| 7.2 6.3 0.8 7.0 2.2

23 UHEHREM
XA ) B PR TT R W 5T, HAKR T ik
g P — R (] — 2 e ofE i 2, ST 6

EME . W F 4] UL A — e R o R
1E B R N B AR AR BN TR R 25 R L A
X bR e 2% (RSD) 7E 0.8 % ~5.6 % 3 Bl I %

UK, MR A0 V5 TR0 F) 5 B2 U SR AR AR 2, R S PR K

x4 UH|BES
Table 4 The short—term stability for AFS
e/ (ng-mL™") JE T S /A RSD/%
0.5 61.2 61.2 63.0 63.0 67.0 67.0 4.2
1 211 187 211 197 197 187 5.6
2 501 489 501 501 489 501 1.2
4 1183 1169 1183 1147 1147 1169 1.4
8 2 495 2500 2495 2457 2457 2501 0.8

&SRS A As AR S H AR E R
P b UE B 2R T 5515 B RAE 2.0~8.2 ng'mL_]
0 1] PN Bl i o B R S A o 2R
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Table 5 Results of As in the references using mixed acid digestion
T ey 5T W7 AL/ HEAEMH/ i ey 5T W7 AL/ HEFEMH/ B e 5T W7 A/ i
(pgg")  (pgegh) (pgg") (pgegh) (pgeg")  (pgegh)
GBW07378 14.3 11£0.6 GBW07384 37.2 3.5+0.3 GBWO07381 24.3 14.8£0.6
11.9 13.9 29.5
28.1 15.1 26.2
159 11.2 25

21.7 8.83 18.9
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Table 6 Background value of As in the blank value of the entire process of mixed acid digestion

i H eIk B A /A XtRLHE R/ (ng=mL™")
RS 2227 7.2
L H 2 526 2.0
RS A3 807 2.8
EREEH4 787 2.8
WA S 2564 8.2
F7 ERXF R AsKRIE
Table 7 Background value of As in reagents
i 5 YNGR PE I E /A XTI/ (ngemL™")
HNO, 3.7 0.36
HCI 4.2 0.36
HF 4877 15.3
HClOo, 4.8 0.36

2.4.2  FIKERUGE

F RSB AR BEOK R DU 0 As 2
BB 7 i, AR SR OB B 1 K 300 AFS 4

e 02k B AR I R AR IS A Kb v

Mg o SR FW] A L TR & BRIE Ik 1%k
PR HE, As AR S i E H
(93 A8 b e i 22 31 5 7 ik B9 R PR O

K8 EKIEEGEAsKE

0.026 pgrg ™', W 8 T 7R o AR HEH) T Y I 5 (E

Yy o AT

SE FEE A o

Table 8 Background value of As in aqua regia extraction method

A A YA, B A X R 25 (RE) 2
KFERIEFE , N T0.14 %~4.0 %2 E ., HE
SN S 4 XT AR UE R 22 ok RORAE B LA T
2.8 %~3.4 %A, K 9w B JE As
AR I GBWO07366 , 1l 5 {E L 7 HE 77 {5 A 1

FE XM EE/ (ngemL™") Tk R, (ngeg™)
AL E 1 0.37 0.026
LS 2 0.37
WA 3 0.35
VAR H 4 0.37
LW S 0.39
AR H 6 0.35
ETN N S ) 0.35
R EXKREGE-HREYRP AsB)AFSMELE R
Table 9 Results of As in the references using aqua regia
PRuEYI BT MEME, A NRES K FrRuepy s WA, HEREES E B s
(pgeg)  (pggh (RE) /%  (RSD) /% (pg-g") (pgeg)  (RE) /% (RSD) /%
GBWO07378  11.1 11+0.6 0.14 2.8 GBW07384 34  35+03 0.74 3.4
10.9 3.7
11.0 3.6
10.6 3.7
11.6 3.5
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F9 (k)
PR WA R R iy % B PR WA HEEE, IEERE K
(pgeg)  (pggh (RE) /%  (RSD) /% (pg-g") (pgeg)  (RE) /% (RSD) /%
10.8 3.3
11.2 3.5
10.6 3.5
11.2 3.5
10.9 3.6
GBW07381  15.0 14.840.6 0.32 2.8 GBWO07366 308 304220 4.0 3.1
15.0 287
14.7 285
14.8 299
15.5 283
14.0 286
15.0 284
143 300
15.3 300
14.8 285
25 HEMA st AVBRIE ) BT, X G 2 SR AT B B P ] . AR S

B il Sr 9 EOKSRRES GKHOR AFS YTk AR SEIR A o e i A 2 L AR T Il ) 25 28
AT IE K Z VIR SEBRRE i AR R IR AT 4 2l 181 3 A4, 45 2R 3R] J7 vk A TR AR IS ml 42 1]
REIEGF A 2 PR o FESLBRAER TR 7E0.30~0.60 pg- g Z[H], GBWO7378 Hll s (E 12
e BR T EEAEN, S A—E IS B TEIEE A E BTG N

s £
F 0 s

EEENEME /(nggh

s-15
S-16 |
S-17
s-18

P2 SR b EL A o A 2

Fig. 2 Repeated analytical results of actual samples
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Fig.3 The entire process background value of As for long—term analysis
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Fig. 4 Long term monitoring results of GBW07378
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